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A.a Quldlnce on the UN of Ndlltlon ••t .,.

,..
ITa sao 330: .,1"'

For meuurtmentllrwoMng the UM of radiated "... UN !Ny be nwde at • tat .. In confOnnlty with
the rtQutrtmentl of CIIUM A.. 1. 'MIen UIIna luch • test lite, the 1ofIowIno condlllon. should be ctlMNed
to enlUra COMlttIncy of IMMuring retUlts.

A.2.1 .....url.. dletanoe

Evidence 1ndk*N th8t the me••urtng diltance " not crltic:ll and dO" not IIgnlftc:lntJy IfJIct the
me..utln; relUltt, "rovided that the "nee " not ,.. th8n~ at the frlquency or meelUrement. and
tNt the prtCIuUonl dncrlbld In thll 111'* IIt'I obIItVed. Measurtng dlatancee of 3 m, 5 m, 10 m."d 30
m ere In common UN In European teet lI~talfeI,

A.I.! T.ln.nna

Ditrerlnt type. of tHt antenne may be used, since perfOrming aubltltUtIon lTIHIurementa rwdUC81 the
er.ct of tI'Ie IlTOI'I on the rneuuttng rMUtta.

l-4elght v.rtation of the tIIIt .menn. over • ,.n9' of 1 m to <if m it ...."tJaI In onJer to lIno the paint at
which the rac:tlltlon I. mutmum.

Height v.rlltlon of the ••t antennl rrwy not be neeeuary It the rower frequencies below .ppro~
100 MHz.

A.2.3 lul:altltutlon 'ntenna

V.rlattont In the mulUt1ng Atlulta may occur witt! the use of d""""t 'YPU 0' aubttltution Intenna It the
IOWef' frequenclet beloW approxlmtClly 80 MHz. Where a thorUIned dIPOle ."tlnn. II UIId at theM
trequ~. deIdI of the lype of ",""na UNd Should be Incfuded wfth the "IU/tl 0' the tests eatrfId out
on the tMtlftl. Corr«:tfon t'8ClOrIlhan !)I taken Into .ccount when lhOttened dipole anten,. .,.. used.

A.2.4 ArtIftOll'antll'lft.

The dlmenllonl of the artlftclll antenna uMd dUring I"Idlated l'fteuuraments should be amall in rMlion to
the IImpli under tilt.

'Mlere pouIble•• dlrwc:t connection lhOufd be uMd beMIeen the IItItIclaJ Intenna and the tHt sampJa. In
caee \tfftft it .. nlCl•.-y to UN a connecting cable, pteC8Utfon. thould be taken to reduce the
l1IdlttiOn from 1tllt cabfe by. for example, the UN ot rente COrel or double ICt'Mned CIIblel.

A.2.1 AUXllIa., cab'"

The potitJan of auxillwy Clblll (poww .upply and mIarophonI .... eIC.) wnlCn .. not adequatllly d.
coupltld, ny cau.. vlrildona In the mMluremenl ,.... In ord.. tID get reprcducltllt rllUb, c:aIeIlnd
wINe of adlrill Ihould be~ .,.rttceny downwerdl (thnNgh a hOle in the non concluding
support).

A.3 furth.r optonal ....m.tIv. Indoor tNt .,. ualng In Ineeholc chamber

For 1'IId.... meluernantI, when test frwquency of the IIgnM betng IMMUred IS gr.-til" man 3Q MHz.
UN mIY be made of In incloor .... being a WIlI-Ihlelded an_Ole chlmbtr Ilmullting I tree IPICI
environment. If IlJCh • et1Imbltr Ja uMd. thla sh.1I be recorded in the..~

The .. antenna.~ rwceIver, IUtldtUtlon antMn. Ina caIIbr8tId stgnll ;tne1'l1Or are uaed in •
way limlllr to that of the genetaI methodI SubClaUSe A.1. In tfle ,.."ge 30 MHz tIC 100 MHz. lOme
Iddftlanal Clfibl'ltton may be neceaary.

An example d I typlca( ".turtment III rrwy be In~Ily Ihletded 1n.ct\oIC cMmber being 10 m
lang, em~ and em high. WIDI .nd ceiling IhOUld be COItId with RF ablorberl of 1 m heighl The
ba.. lhculCl be covered with Iblorbing ",.teriaI 1 m thiclc, and I wooden floor. ~ble of oarrying 1Ia1
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equlpt'I'lent Ind opetwto,.. The conatructlcn of the anechoic chamber it dtlcrlbed in the following
tubC18u....

A.3.1 lump" of the eo"1trUOtIon of • thleldecllMCholo ohamlMt

F,...fleld m•....,NIMn. CIIn ~ timuJlnld in • thlUf8d m..eu"n8 ohambtr where trt. WIlli .... coeted
wftn RF abtOrbn. Figute A.3 IhowI h lWqu/Nm8ntl fOr Ihleldlng 101. and 'all /'Mum 10M of IUCh •
room. M dfmen~ Melch~ of uIUal .blOrDer IMtetlaJt ... crhtcal belOW 100 MHz (htlght or
Itl80rberI c 1 m, rellectlan Ittenudon c 20 dB) Iuch • room Is more lultabte fOr mMiurtmentl above
100 MHz. Ftgure A.4 lhoft the connuotJon af In .nechO~ 'hielded meelUrfng c:h.mDer having. bUl
.,.. or 5 m by 10 mend a halght af 5 m.

C.Uing. and WllIt .... coNd wtth pyramldll fOtmId RF .bIotbtrI,pplOximately 1 m high. The bill il
covered wttn IIbIort)ert tonnlng • non<onductlng tub-«ocr or wtth epecfIl ground floor IbIotbtrt. TM
Iv.11abIe Intam., difMnllonl of thl~ are 3 m )C • m x 3 m, 10 1hat • mDlmum lMIIUnng dlltanct of
5 m length In the middie .xtl of thlt room 1IlVallabie.

At 100 MHz the meeaurlng ctlltlnce can be axfIMded up to. maxJmum of 2A.

'Th.~ abeorberl Nduce ftOOr refIectionl 10 tMt the .nten". height need not b. changed aM ftoor
retrectiOn Inftuer'ICH nlld not be conlldered.

A1! mueurtng rwulla can II'IIreforI be checked with limple calCu18tion. and the meaeurement
uncettllintiel hIVe the Itr'IIlIett poI.~ v.tues due to the atmpl. m.aurIrlg eonftgurltlon.

A.3.2 Influ.nce of PlruWo NfI8ctioM In .necholc chtlmbtrl

For f?o...tp8C8 p~.t1on in the far field condition the COrrHItlon E • Eo (ROIR) iI valid for the
dependence of ttt. rJeld .trength E on the dlltanCe Ft, wh.,.by Eo la ttl. ","'rence fteld Itrength in h
reference dMtance Ro.

It ia uMfUI tc u.. "" eotret.tion fer comPlrteon nwaeurementt, .. III con.tlnts are eliminattd with tM
,..tJo and neither ceble I.u.uon, ncr InlenNl mllmaten. or In"'nl Cllmtnllclna .re of Importance.

Ctvlatfonl from the icI.at CUM O4In be ..." eMily If tn. logarithm at ttI.,bove equation i' uHd, beoauM
the ldal c:onwIdon of a.fd IfNngtt Ind dllfllnce c.n then bllhown u • stralQht lin. and the~"'
occurrfng In practIca Ire eIeariy v!sIble. Thia inc:Irect me1hod more readily IhOWI ttIe diltUrt)eneOl due tD
reftectlona and II fit lea problematical".n the dnct meIIuremam of /'tfteCtiOn lttInultlOn.

'Mth In lnechoic ch8mDer of tn. dll'NMlon. suggeltild In S'J"*_ A.3 at low frtquenciet up tD 100
MHz. the..... 1'10 ,.,. f!e'd condltion4l Md therabw rettection..... Mmnget 10 that careful~ "
nee...-y; In the mldlum qquency r'II'9' ft'am 100 MHz to 1 GHz the dependence of the ftIId ItrIngth
on m. Cllltllnc:. ",... ftlt Uf**1iOnI vety well.

A~.' CaJlbt'ltJon 01 the thltlcled RF anechoic ohlmber

C8refu1 c:dntIon of the ehemtler nJf be pef'fonned over rhe range 30 MHz to 1GHz.
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Teet fixture for me..uring inductive tranamlU.r cam,r
and harmonic curren. by u.. of an artificial antenna

..,. ~ b' lCIU~mentwith In Intenne connedOf' ."d IUbmltted for type tHtlnQ
~ ".~ II to~ne the litF CIrr1er current and ipUrfoul currentlln the
..... ai' a ,. '19. j ... tor the eatrier Ind lpurtOUI which Ire p~onIl \0 the c.rrter Inc!
.,..••a

J1

8
To "-lUring recalv.r.+ Far ....... mNlUntl'l'llntl

aftfi een 30 and 1000 MHz

F"Jgunt F.1.

c
i

TO meaurlng receIVer
For meuurementl

below 30 MHz

PIgU,.. F.2.

Itr _ •• rJ .. meet.... IIIttout ltd the equlv.lent IIIctric circuit of the components In given in
~F.2"'~'~"',

t:s..",s .!lbap...... nu:tIncI.

' ..~&.- -.II __ 01 MtMnl InductlnCe two lItJfIelal anwnn.. having maximum
....... - 9•• L...... SlIPPll-d -l8reed with the KCrtdlted _ laboratory. Thll ract sheH
r.-.dft...,.....,

Rz II"C ~ .. .. .... '12 " " PI"* to provide • low valul inducmnce hi """tor RI. The
CIIIIIIJI a::r-=- =tz ."~»iIII " tnt conduetICI carrier and spurIOUS loop currents. TheH can be
~. Cl:isa::b C-

- k" IRI is II ...... 10 tl ....tor III l_uMIOl't of !UT output ligna' lit connecter B usecs fOr
c::rG.C8C~~ bit' len 30 MHz .nd 1 GHz.
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ClpaCItorl C1, C2 and connectiOn J1 .... optional components tD be uted •• apprcprilta by the
manufactu...r to matctl ttl. actual EUT c:fl'Cuit conllgu...tion, fer~ ... ffslu,.. F.3 below. OptSonll
oonfigul'lltion. of flgure F.1 are lhoWn rn ftgure F.3 below:

L

ConfIguratlon 1
A

L

eon""u,..tion 2 A

L

Conftguration 3
A

Flgur. F.3.
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Ann.x G (Informative): E·ft.,da In the n••r field It low frequenc".

E-".Id at lew fl'equenclu II ofIIn In the ".., fteld and it II in I'MIIty only poulble to mUlu... with Itt•
•hi.1ded loop .nt.nne; In ttl. c:.e there Ie alto I relation betWeen tnt E-ftetela the H·fteld by the WIV.
Impedenoe Z. In the n... fteld tI. wave impedance is hiQhly depencltnt on the tvJ)t of I'IIdlating Int!Inne
(loop or open end wtre) and I1e W8Yeteng1h. If the power denllty at I certain dlilanc:e II the same for I H
fttlcl Ind In E.f1ek:1 g.nemed IIInll. the following calculation CM be made:

In the direction of maximum power In th. n.r hid, the power den,1ty S is:

where:

£2 2 2
S·1;. B,Z, • H",Z,. (1 )

S • power dtnlltf:
E • eltlctrfcal .-s genendld by en E-fttld I"tllnnl ..dI8tMct d;
H•• ITlIgn* fteld ge""'" bV In E-fteld antenna at dlttanee d;
Hm• magnetle fteIdSI~ by I H-fttIJd antennll It diltma d;
Ie • WIIV. impedlnoe d a tIeId generated by en I-field antenna. dJ,tanee d;
Zm - wIve impedance d I tleld ~.".rated by In H4Ietd Intenna It dlltlnce d.

, d ;.z.. •Z.2w:r If tI < 2. (n. ft.ld) (2)

Z. • Zo 2:' it d < 2: (near fteld) (3)

Equation (1) glv":

(4)

(I)

Equation (2) and (3) into (41) glYel:

H aH 2.d -H 2.d/c (8)
• • A ,. 300

wMrt fc II ttle OIIT'Itr fntquency i1 MHz.

For 211dn.. • 1, d • 10 and f,",78 MHz, and ullng .quatIon (8), Ihll gMe:

He • H• .1£. (fa MHz)
4,71

For 2ftCIA < 1 iff, < 4,71 MHz then equation (5) fa "alld, (I.•. near ftetd).

For 2"dlA. ~ 1 If f, ~ 4.78 MHz '*' He • Hill' (I.•. ,. tteld).

The method '110ft en .1ectrIc~ E-fteld to be meuurwd II • magnetIC gener8t11d H-fteld tJ1
Iddlng • conwc:tton fICtOt derived from (I).

For a graphical repraentatlon of the conwetlon fIctor, ... Innex D.
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Annex H (informative): Clael 2 • cU8toml,td loop Intenn••

H.i cam" ourrerna

Tne l'Idi.t.d rM;netlc field from a loop c:oil .,tlnna In the n.r fteIcI " given by:

NI~
H!o· 2;dJ (A / Ill) (1)

whe...:

N It the number Of turn. of the loop collntlnna:
I i. til current in Ampere In the loop c:oU II1tennl:
A II the a,. in m' of the loop col entInnIt;
d II thl dlltanCe in m.n from .,. tnInImItttt.

The formula i' valid at low trequenc. under the fallowtng condltlonl:

Leng1h of ttle coH wire: / < AI~

Olltlnce tram coil: d < .t 12.c'

The proc:luet of NIA It the magnetIC moment of the ooil.,

EquatIOn (1) givee:

M - NU. H,o 211~ (Am2
) (2)

In thll ETS the """"noe rneuurlng dinlnce d !110m.

If Inlert.d Into (2):

After ..../TIngerNnt of (3):

wnere:

H,o Ian .....ftlld limit 0 10m In Nrn (_ tlJt)ClaUM 7.1.1);

I la tne currwrt IImft In arrtFMt at '" type tIltInG C_.
-

eQuatlar: (4) II vdd up to 1 MHz far. 10 m H.fteld Gmi For frequencIeIlbave 1 MHz the Umftl C*1 be
dll1Yed from:



,.~

,.ETI - 301t: ..,1m
Btlow 1 MHz ane NA Umlt II detltmlned by IqUition (4). AbOVe 1 MHz ltw ~ irnr a ..,I vee: "
eq..tIon (8) and II d'IC"'di~ wflh ,2 or 12 dB/oct.

Equdon (2) Ineert.d lnm ee) ."d der "'rTlIngernent:

(7)

For lIP • 210 nW In (1):

(8)

wh.,.:

I il the current limit in IInpere of the type _lting Oln•.

f II the frequency in MHz.

For method of mUlUrement tor loop current Into In 1t1fftcla1antennL Me ,"I"C ~
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For type w.tinQ C/ 0- 2~ tat~ R.F c:.T'Ir current illtBted by the IJ'piieant and the
mInImum NA 1:1 dIIS i i Ii 4d~ -... ",. T"oI8 .,...",., ..lYe IhO(A!d never be exCMded by the
IMnLJ1adUrtr-., : •• : .~ =-tI:In"..c ....,.
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Annex J (normlttwJ: TKhnkal Panlmetera relevant to the EMC Directive.

Table J.1. detiUl !hi~...... t r ,.. n...,d'! illISO rtlqulred to be ",...urecl for compiianci with
tt1I ec Council Olrec::lvt.

• ... J.1.

Ciaul lubol,...nurIIIlIIIr'" I Co.. p ~ di", IItIc
title . CN" Dill as'w .1I3M11IC

7... rIOUI ....a.. .. .a{1

•. 1. S noUl ..... c • .'.

Qua ng remal1cl
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